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(54) DATA TRANSFER CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a data transfer 
circuit capable of performing data transfer with only a few 
control lines without being affected by the state of an 
opposite party side. 

SOLUTION: After investigating the existence of a memory in 
empty state by an external monitor line 41, a system 1 
transmits data to be transferred to the data transfer circuit. 
In the data transfer circuit, data transmitted from the 
system 1 are successively stored in memories 10a, 10b,.... 
When the memory 10a is turned to be in the full state, for 
example, the state information is sent through an internal 
monitor line 25 to a supervisory and control part 40 and 
further reported through the external monitor line 41 to 
systems 1 and 2. When the full state of the memory 10a is 
detected in the system 2, read operation is started in the 
data transfer circuit. In this case, the memories 10 to be 
respectively accessed by the systems 1 and 2 are switched 
and connected by a switching part 30 on the basis of the 
control of the supervisory and control part 40. 
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mmmcrMM] 

[ if&a i ] mi «o§ab&»6»i Ltz 7-9 £- ale 
«u ^«ia^t^f : -^*i^mLTiS2^a/viifi 

flHB«*«ett¥g»f fciwt hit. mm^mzn^z, 

lalBT-^cOWii^at^Maj L £ SWT S k f£IB 
WBS» *W r - * *sfiP£ L & ^ Bp fcfiffi S ttJB 
«#Sr mil L , Bf^*colBiliM*^x- ? 

St. 

tola® i att«B 2 cdisb t miesst*)* * y t 

#®k. 

txsBPKWi-9*iaieis 1 sx/m 2 vm&^fflm-ziz. 

-*<E38III»T*-3T. 

m&f-9<vmLx-&im. m lzmw-tz t mz. kib 

^^mizimmmm^mts^imm^'tvmm^- 
friB»*^at flufBSf^^ yiwfgt ora^t 

« fc^fc, i^^mifi-§-sv'iW«®ft-^^ftfiBiii* 
sniw^a t & , 

[ It&I 3 ] Iff IB#^ U MtP^fS Ji , Iff IBiSSB^ & 
r - ^ USatSfcS. -5 T ^ £ h ti 5 Is&rr 9 *<0 flHR 

->T , IfflBMJEi" £ EflBNafc**-* & BrS£*?) t- 
^«#ii»St<lfltaj L SMATVS =fc a tcfiJ&L^ i k £ 



xoizffij&Ltzztzmit-t&mimi. 2*^143 
[ mem 5 ] in mmmw^mit. mimm^^ * 0 
^m-h t mz^ immco* ^ u mm^m^m^ $ 

£ fctt 3 IBK^O'r— ^ teM . 
[0001] 

[0002] 

mmfti> i m^k't&) , ;af>»yXfAl, 2SrES 

icO^X-r A 1 0f^^>XfA 2 Ci^t?IIT(f^> 
L * a k V ^ RIHsWt-f * . £tf>fcft , H 2 tc^-f 

TFIFO (^AixftajL^^ 1 ; ) 3^ft§-iir. «PI 

[0003] FIF03ii:. t— ^S&tffcftWWJg 

yXfA lfcFI F0 3«ratl ijc^**^#X.W 

|s]«t. yXfA2i:FIF03«i, ©Jffll 

1, 2ISUi, r-^K^W4#k*?T. S.^r-y'SlI 
^Offltt & ff 3 fc#>tf>il*llitft 8 T-«Sc V ^£ . 
[0 0 04] ^COJ; 3iyXfAT11 MttO'ATJ* 
1 A> A, yXfA 2^C07'~9^mi±. ftcDk o ttmX 

fihti&v yxfAni mmw^sz-frLxi/x 

yXfAlft F I F 03(C>?fLt, MMff 4 tf-? 

t— zitLxmrnztitimizF i fo 3tcsyciB 

[00 0 5 ] JJcfc, ^-XT-Alii. ilttlS8 2r^-LT^ 

,m^S(tTy'X^A2«. fflfflW6tf-?«7Sffl 

HTF I F0 3fc«£4*i^-r-* 

0, F I F03CiBfS SiiTVvt-r— ^tt, 

«t=»msfLS. f i F0 3ttaiis^f-'-^^-r< 
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[0006] 

s^x^lfflcox— *K5£frffi"CJi. &eoJ:a&IBSa**> 

T*es!Sra^^»**s*i(c*ttSirt-s . set. staffs 

[0007] 

t-^wtEflrt-iaBReoiett^af: „ fffeas^ia-B 

BfSao(6i^*OT - * tiX v > £ B#«±if§ff 

vmm^zttJi^&M$ko**oMW^®b , tffiasf 1 
&r«8 2 o^a t; MiB«ic^^ * y M»*at toisis « 

V8BPKflWi^*19IEfil l 2 «gjB^jiftnf-£l£ 

[ 0 0 0 8 ] m 1 wmiizxtixt. a±.co «t a tf-^ 

*u z <?Mfflm¥mxmmnm-%#£j&ztLX mm 
atffi-jts 1 &u f m2co^»i-etL-?fL^$ixjtx 
1 mtm 2 «inic . im^hwses «iwa#»T/ai*p 

t — * teismes^ 6 7-'- * * i^m-r £ t s ■§> . 

[0009] SS2<0fffiBli, iilfc^Bwfio 1 oog 
B^Sft Lfcx-* Sr-H|E« U *0>ie*Lfcx- 



m-h. z^?—?mm$m, mi<D%wkmm<7>mt 

o'v ^Tiuiafg^owi^-^^ LTH(fia^flj##afc 
* fcse, ^mm^-Rx/mmmm^ mta 

[0010] m2?mmz iwf, jjc<oi 3 srfwjj&qf 
tit. mmcoMwnftcoi^cD^^frt > f&cr>mw^co"f 

$&frt>7-?£miii-tZktfX"%&„ 

[0011] w.3^wmt. mi £tzi$m2(7)?tw*cr> 
x. t>ti&mm'r-?M<?)ffimizm^x . Mm^^tm 

xzix&^ymm^cDmm£±tftfz>ki s itz. im 

* . man M»¥gfa&» 6a^§3fi-s.s# 

[0012] 

[ ftwemmmm ] (mi comwm ) a us , 
4. icof-^ieMiiijBHi, «a<7)iatt^a (mtr, 

^D) 10a, 10b, lOn, iiX^W^^'J 
^UMWat) 2 0 a, 2 0b, 2 On, 

a («itr, wwb) 3 0. avistiMM^g (f^j^ 
h\ smivm) 4 0Tffif&t*iix^z>, 

[00 1 3] pf^U 1 0 i (fSL. i =a— n ) (i s FJf 

i£cr)imMm : §:^i-&7>yj±T7-txj<^ox\ m& 
m^^mm.k^hTV^x^^tTYvxm.1 a.m. 
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2 i . Rtm^m^cof-^^mt^f-^mi 3 i 

ti9. ^c ; EUM»a»2 0 ifcSBKS#tT^4. ^t'J 
ffflfWSff 2 0 i f4. MJS-TS^^y 1 0 i OSe### <7)$ IJ 

2 1 i <X J EUM»»2 0 U4. KStf- 

**£jjrnMxa#*2 2 i . m&mzmmmb-T- 

9*s$&94 $y^*jS"*M«K2 3 i . 
Wf-^*<BS^*f-^H2 4 i t4 9 . «J#3H3 0 
fcflSISfiT:^*. ^*>JM«9t2 0 i 14, $W 
ftmmX'tV 1 0 (EMPTY)-C&5*\ StfP (FU 

LL) Tab*A^)*aB*^l^» i E-^*2 5 Hc4o 

T . s&ffiiBMtt4 o t sans V . 

[0014] tJJ#M3 014, I£«iMffll8K4 0*»6-9-^fe 

ti h mmmmm t « ^ t . fflsssfifc * * y tnw an 2 

0 i fcyXfAl *Jt(4^XT-A2<7)Pa&»i^-rSX'f 
vf-ffti. W#gP3 0(4. 1M X#9*3 1 ! . Mill 
132! , RX/7-?1&3 3 ! CiotyXfi 1 £S 
aSnSfcftt. - , MXfi^£g3 1 2 . i»i3 2 2 . 

[0015] MII$lJ«gP4 0{4. UflJPg|52 0 i 

frt>* Zti*ti[*i&*:-?Mk2 5 i iirLX i TX.ioixi> 

gE4 o T14. mm. ioa, ^tmob, 

^^EU 1 On. ^^EU 10a. ---CO J: 0 t. ^i>65£ 
ft&fufcWWcfle-aT.X^Ey 1 0 i ZtyWtX. y^f 

a i , 2 tsst-r & 4 a izMv^mtm^&ttix v •> 

4. Set. K£ffliMffaff4 0J4^ha^-?i§L4 1 i £4-? 
TyXfAl, 2 (cSBHESfLTti 0 , F*JgFE-^lf2 5 

i<Wf2r. £*lfetf)fl.SFE.=.:y|t4 1 i i-frLXi/X 
rAl, 2tiKn-rsi5t^-5-rv^. 

[ooi6] StfMlPE— *fc4 l i Sr/r-tT^- 

XfAl, 2^aa§fLSEMPTYft-f-S.VFULL 

fi-^-t. ^yio i««i<7)i(ijn«t. &o 

EMPTYlf-fi 5 "H" T. FULLft-t 
# "L" <7)B#{4. «'J10i W4^<r-^^ffltL 
=5rV\ BU^>, yXf A^J3(^r^-feX*^<^f^"C^ 

[0 0 17] EMPTYfl-f-^' "L" T". FULLfg-^ 
"L" C0B#(4. -X*U 1 0 i {C*M«x-^{4#l£-r 

- ? £ *j2Xt"l ^ h *\ ^U{4^ftfi!l<50 ixXT-AA^'— 
^SrMaLTV^r^-fe^^^ffiT-ftS, EMPTY 
fl-f-^' "L" T. FULLfl^j* "H" C0B#(4. 

1 0 il&&m?—?Xi$W&Mt%:~?X^&, fflfe. 3£ 
ftfMcO yXfA)5^ r — * A tiX ffiff- fc4oTVi 



[ 0 0 1 8 ] H 3 {4. 01 OttfNfciWIH-a 
SS9§®Tft*. JilT. £<Z>H3**BHUoo, mi COW) 
^xAl^^^xA2(.c7 ; -^^lsM-ri>*S 
^*:ov^-Cia*^4H3»^fflt Of. yXfAl, 2 
Pal«x - * teil^SBfe $ tiX v vfir v ^{4 . v ^mco* * 
»Mffia*2 Oa-2 0 nfc, irt*7*-**»IL , riJ6 
-T. *>0#^^EU 1 0 a— 1 0 n^MtfOx— ?tfffl± 
t=SrV->. lilCiy, #^^yii|ffllgB2 0 a~2 0 n<75 
F*|gR:-^ii&2 5 a — 2 5 n«4. "H" (OEMPTY 

fi-tfc. "l" (joFULLftf-j^fj^sfu,. 4 

D . EtKMPau 0 1 J: -> T 3 0 *«tOJHttJ||£R 
S$^X. M-ilfyXfA 1 tfjl*VMm2 0 atftg 
§ixS„ 5St. #1*195^-^^2 5 a — 2 5 n(7)«^ 
{4. ^^-^^4 1 a~4 1 nJIUy^fA 1 , 

[0019] f-^mW^isXT-M, 1 T14. ^hSP^E- 
9UA 1 a— 4 1 nCiit^ti^tU 10a- 

x«-§-m3 ii iz&jjzn&tmz. MmR3 2 1 tf 

^^MftSfLitgttiOx-^^'. flJSaP3 0 ZfrLX* 
>J SJW 2 0aC^i^i. ^^t'J SlJfflJgp 2 
0at±-5 X^cry^f— 9itX t'JlOa OSW^OT K U 
XtC#3i4tiSi:4±t. rtSP^-^112 5 acOEMPT 
Y«#3ii* "H" "L" fcS&ft$-fr<b*l4 . 
[00 20 ] Jgfc, giSKVvCS'X'rAlj&^agLfc 
x-^{4. ^ : E l JSlJ»gP2 0 acOMW-Jc-Jt^^'J 1 
OaCIMiiiill.. B#Mt2ti3V^T. W'fX 

ft-f-113 i : tyxfA i ^^asns^tejif 1 '-^* 

<r>f-9ifi, -t«.X**:V 1 0at«i4*l«i:, ^^E 
VmVX2 0 a t«fcoTrtlB i E-^it62 5 aOFULL 
m^ifi " L " j6»6 "H" tSBft**fe*l4. itLt4 
D. KHM»*4 0j^j5>«»»3 0tc*tl,T, ^X^A 
1 ^E U SiJ»gR 2 0b 4 3 fcflMft&sff 

ffiM»i54 0*»^H»^^iK4 1 a^LtyXfA 

[00 2 1 ] WfA 1T'«4, EMPTYf^ "H" 

(aii*>. siti^ty, w^tr^^EU iobi -c* 
-^fi**^ xft^«3 1 1 tffi^sixs. it. mm 

m.3 2 x fcf-M3 3, ?rffiffltT. SHl-t^S-r- 
UMmK2 ObSr^tT^^y 1 0bfcjS»t«i4#i. 
[00 22] nrnzLX^XTM, 1 *^jMfg^ 
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fcti, yXfAKW< b h 10<50EMPTYfI^ 
& "H" t3r£iT\ x-^oiifl^'tt'ih^fi^o 

lo<7)EMPTYfl-t^ "H" (C^-?^B#*T\ ^ 

[00231-J-, yXfA2tll B#Mt 2fc&V> 
9\-U^-?m4 1 aWotFULLi^' "H" 

hb. -r-^col^SL^^Sti^o KKiJt3fcfe^ 

"h" 3&»4> "l" t^-m-rs „ 

[0024] B#jnjt 4tfc^T. U 1 0 a« 

f*lS5 ; &-M2 5a^EMPTY||^l "L" 
"H" \,VM£fh» VJM, ^MlZLX ^Xt-M.2XU. 
iWlf*— ^*^)FULLe#** "H" ■Cfcftjtiti;^ 

[0025] jjLhco ± at. <r<7>3Si cr>mtmmcr>^f- 
?mmmm. st^tv 1 o i ^-ej^T^xf-A 

1 , 2 fc«BW4 fcfttfHMfai 3 0 E£iiW3B4 o * 
WLTV^S. ZtllzXO. #yXfAl, 2«Tpt ; EU 
10a-l 0 n^iSff^II^S^S^'&^D. -r-* 

§P4 0^^#^Xt-A1 , 2t, Mt-^I4 1 a- 
4 1 n^U^^'J 10a-10 n<0:RJBSiliSr$-* 

1 0 i tft**»*3&»>3, r- ^temS tifDJiliy^ 

[0026] (m2crmtmm) 04^ ^mmmz 

M**4 OAli, HI *«0KaW«»4 OteftiTfflV* 
&*U. fc^Tft* . HTOJMM4 0 n A^Olfrg 

fn^-b (J2TF, r ORj t^d) 42, 43£*LT 
\rV&. OR4 20AAIt(i, ^-fiSPt — ?tfe2 5 a— 

2 5 n<aEMPTYgW^£&*l4J: 3 

•9. ^OOR4 2(7)^^11^1-^-^*14 1 xSr^L 
T^fAl, 2tZ&M$tlX\*&. OR 4 3 

^A^fPJ^i:. #l*lg|PE:— ^$£2 5 a — 2 5 nOFUL 
Lfi-^^i&ftiiafcSroTfcO. iC0OR4 3<7) 
fefifflW^MB*— *I64 1 y £tfAT#^X^i, 1 , 2 

-^IK3SI1IB«)BISW«W4 0 At#yXfA 1 , 2 fc 

oisti, 2A<o;we-^H4 1 x, 4 i yemmzii 

[00 27] i 3 £iHSiSlffllS&4 0 Atll ^t^EU 
1 0 a — 1 0 nc0l*jc04^r< fc 1 -5^S«ffiT*tL 



"H" t^:0. i1**-*«4 1 xHLtyXfA 
SftS. ifc, 1 0 a— 1 0 ncr>ftcr>'J?%:< b i> 

mfiffifoumTfotm. or4 3frt>m?izti&iffif. 

«i4FUL*i "H" fc^rO. jWH^^*4 ly* 
[0028] — l , 2fflT-i4. -r-^K 

^ifr^***)*^ i o i com*cr>im£mm-& 

■f, Mt-«4 1x, 4 1 y Sr^-LT-^^ft!^ 
S ttJH®*E MP t. jJffiCRfllS-? FULtf II 

t . ; 2 osas^ffioffifflBowas 4oaii #i*iap 

^E— :?$|2 2 i cDEMPTYfl-^-t FULLfI^-2rS*t) 
LT. imm^E MP t ffififtttl F U L 2r^iJjg-r s 
OR4 2, 4 3£. ^^yXfAl, 2-^vJlftrr5 
Wt-^»4 1x, 4 1y£*LT^&. cT^Ci 
1 ^yXfAl, 2{i. SStCD^^EU 1 0 iOH*« 

1 x, 4 1 ytt2ATia : trc7)T\ ISl^JWM^iJ* 
[00 29] (»30»1»1) H5ii. *fMHW»3 
$lJtPgP4 0 B(±, El 1 *cr)mffl\fflM4 OlZfttxm^ 

«M*»4 0Afc, nAA^Sf^h (HT, r A 
NDj b^o) 4 4SriSJPU3t*><0"C*S. AN D 4 4 
tOA^JlltJi. l*lg|5^-^^2 5 a— 2 5 nfOEMPT 
Y^#3j^-i^*iat4-5T*iO, I«AND44 
«m*«3&^h^ ; t-^^4 1 zSr^-LT. #yXfA 

SPfe. i^3^HS6ffMT1i. T-'-^KiHIH 
B«0Effi*lJffllgB4 0 B 1 , 2 t ^Pb1{±. 3 

^tfO^^-^^4 1 x, 4 1 y , 4 1 zT'lfi^flT 

[0030] o &&mmw>4 o Btii, u 

1 0 a— 1 0 n^-t^-cS^^f^Wf , AN D 4 4 
"H" Or^-feXti^ACC^ai^J$n§„ 43t, 
^t'JlO a— 1 0 n£?)rti?)^<H lo^iftf 
T-^(tiX(J\ AND4 3fOT^-feXff-^ACC*i "L" 
k^O. JI-St-^lz^LTyAfAl, 2 

c , r- ^ isji^co^ ^ y i o ifitF&th W(r>m^ta 

[00 3 1 ] ZZX\ ^hSP^-^^4 1 x, 4 1 y, 
4 1z^Uy7fAl, 2^i.^fLS^^«,Wl 
fEMP, fflfttmm*$rF U Latf7?-fe^fitACC 
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s^tififEMP^ "h" , mmmm^-Fu 

[0032] siftffifi^EMPis "h " . mmmm 
t±, tvrfta^^'j i o i ^K^x-^tiffffi-rs 

EMPi5 "H" , iSfPm^fl^-FUL^' "H" „ T^-fe 
Xff-f-ACC^' " L" WBtti. T^-fc^+««ailT*4 
^-=3r< i: fc 1 o^t'J 1 0 i (isfcRr-^TStff 

[00 3 3] 3* ^Hsfi^-E M P s6» " L " , ffiffSRJMI 
^FUL#' "H" , Tf-tXm^ACCtf "L" C0B# 

tt» -r^T^^EU 1 0 i#iHfffc3roT^4tt»Tfc 
£ 0 #>-Xt-A1 , 2MT'(i. ^[-gP^-^IS4 1 x, 4 
ly, 4 1 zi^U#it*l4SS«Hlf EMP % 
fSWmfl^-FUL, aV7^-feXlfACCfcft-3 

[0034] w±o j; d tc % i oh 3 nmm&mnmM 

0 B{±. #|WE-^M2 2 i OEMPTYff 
^tFUL L«# £ LT ffi&«JBB#E MP i; »ff 
ttJUFULfc^jjcU ^SP^-^114 1 x, 4 1yB 
UyXfAl, 2^ifttl>OR42, 4 3£1fLT 

v ^ cdt\ jfs 2 o»t^« t mmcom^M s . set , 

»t-M2 2 iOEMPTYfi^>A>r^-trXfI 
^ACCfc^LTi-WflFE— 1 z^LTyXf 
Al, 2^»ft]^S7t46c0AND4 4£:ft-LT^£, i 
W:J;f).#^fAi, 2ti, T^-trXfl-f-ACC^ 

[0035] (micommmm) men, ^mcom4 
fl»»3 0A!MRitiJ,*LTv^. vmt»3 0A\i. mm 

[0 0 3 6] VMr-— ?)V3A\±^ lWnSgjM^Iti] 

b*.yh*s "1" fc^SftTVtfUf, yXf-Atti^y 
- 3 4 flC9 i fi'OM til b" >y b * " 1 " fcRSTT s . 



[00 37 ] jlffb'-y h fcfftv h<0R5ett»fc ± 

*3fee>*#jt>» £ «t\ «isto A^ismt t t — * * m 

AaKyXfAjS, r, co^^t 1 — ^isiMJi. i^<50 J: 
Oizfthtl&e yXfAali, f lf-7)l/3 4rtf0 
r «j iHftb'-y K r /3 j Sftt'-y r rjffb*7 
WJ- r coj gflf.yh^ "1" tCfJtS Lfcft, HHJ19 
S32 a tx-^IS3 3 a ^ffifflLT. x-^tejIHIE^ 

[0038] — yXfA/3 , r , co{i. «lf-r 
;I^3 4F*IC0i#«Smb>y hSr^ajL. f-^^«I§ 

tLT*s>i t g-igsirrs, Mtc. i sax-y/u3 4i*]co 

f—^m.3 3^ffifflLT. ^t'Jl Ol^fcfBM^^x 
A(i g#<^fib*«y h fcKfflf 7fS: " 0 " Cc;? ij r 
[00 39] «ii-r-7";1.3 4 tlSSSti^Smb'.y h 

tJLto j; -5 t s i coh 4 commmmcoT- 9 mmm& 

[0040] 3rtj, *?fiH8tt, ±IB»S^SStllS$^ 

1 ^«^-r 4 mwmnr-trmmte t b 

( b ) F U L Lff-5f-OlI#\ ^^E U 1 0 ^«f-^i ! 
-5gi^3*L^H#t'. S'JcOft-f- («i»f, HALFft^- 
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